Anti-neuroinflammatory effect of a novel caffeamide derivative, KS370G, in microglial cells.
Accumulating evidence suggests that inflammatory processes in the central nervous system that are mediated by microglial activation play important roles in several neurodegenerative disorders. Therefore, development of methods for microglial inhibition is considered an important strategy in the search for neuroprotective agents. Caffeic acid phenethyl ester (CAPE) is distributed wildly in nature, but rapid decomposition by esterase leads to its low bioavailability. In this study, we investigated the effects of KS370G, a novel caffeic acid phenylethyl amide, on microglial activation. KS370G significantly inhibited the release of nitric oxide (NO) and the expressions of inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2). Treatment with KS370G also induced heme oxygenase (HO)-1 and suppressors of cytokine signaling (SOCS)-3 expression in the microglia. Furthermore, the anti-inflammatory effects of KS370G were found to be regulated by phosphorylated adenosine monophosphate-activated protein kinase-α (AMPK-α) translocated to the nucleus. Moreover, KS370G showed significant anti-neuroinflammatory effects on microglial activation in vivo and on motor behavior as well. The protective effect of KS370G was weakened by an AMPK inhibitor Compound C. This study focuses on the importance of key molecular determinants of inflammatory homeostasis, AMPK, HO-1, and SOCS-3, and their possible involvement in anti-neuroinflammatory responses.